Distinct labelling of fusion events in rat lactotrophs by FM 1-43 and FM 4-64 is associated with conformational differences.
Conformational analysis of fluorescent styryl dyes FM 1-43 and FM 4-64 was undertaken to clarify if distinct activity-dependent labelling of single lactotrophs vesicles and plasma membrane by two dyes is associated with their structural differences. The activity-dependent labelling of single vesicles and plasma membrane by FM 1-43 and FM 4-64 was studied using confocal microscopy. The fluorescence intensity of vesicles fused with the plasma membrane, and the plasma membrane alone was measured; the ratio of their respective peak amplitudes was calculated. The conformational analysis of FM 1-43 and FM 4-64 was further undertaken by employing the Monte Carlo approach to search the conformational space of these molecules. In FM 1-43 staining of vesicles and plasma membrane, the ratio of the fluorescence peak amplitudes (vesicle vs. plasma membrane) was 2.6 times higher in comparison with FM 4-64 staining. In FM 4-64 molecule the low-energy conformations are distributed in three conformational states (consisting of 3, 4 and 2 conformers respectively) in which the proportion of the molecules residing in a given state is 62%, 28% and 9% respectively. In FM 1-43 the conformation distribution is limited to just one conformational state with three approximately equally populated conformers what can be explained by greater intrinsic rigidity of the molecule. The observed structural characteristics of FM 1-43 molecules may account for a higher increase in quantum yield and/or binding affinity upon incorporation of the dye into the vesicle matrix and therefore stronger fluorescence emission in comparison with FM 4-64.